Abstract: Vietnamese women experience a significant health disparity in incidence and mortality rates and screening of cervical cancer. This study is to evaluate the effectiveness of a multifaceted and culturally appropriate intervention in increasing Pap testing rates to reduce cervical cancer disparity in this high-risk population. Methods. A total of 30 Vietnamese community organizations were randomized to either intervention or control condition. Participants (n=1,416) completed 12-month follow-up of Pap testing, their self-reported and medical record data were collected and analyzed. Results. The findings showed a statistically significant increase in Pap testing among intervention group than control group (significance p< .0001). The self-reported Pap test screening rate is in high agreement with that of validated medical records. Conclusion. Results indicate the screening rate was significantly higher in Vietnamese women in the intervention group compared with the control. Despite large intervention effect, there still remains a gap to reach Healthy People 2020 goal of 93% screening rate.
D
espite the wide use of the Papanicolaou (Pap) test and significant decrease in cervical cancer incidence rate in recent decades, significant disparities remain in screening, incidence, and mortality rates of this disease between Asian American women and women in the general population. Screening for cervical cancer in Asian American women lags far behind screening in the general population [1] [2] [3] [4] and the screening rate in Vietnamese women of the U.S. is even lower. Our recent study indicated that the ever-Pap test rate for Vietnamese women aged 21 and above is 53%, compared with 85% for non-Hispanic White women. 5 The U.S. Healthy People 2020 goal for cervical cancer screening is to increase the proportion of women who receive cervical cancer screening based on the most recent guidelines to 93%. 6 In comparison with other racial and ethnic groups in the U.S., Vietnamese women experience the highest incidence rate of invasive cervical cancer. 7, 8 The recent U.S. Cancer Registry data indicated that the incidence rate of cervical cancer among Vietnamese American women is over twice that among non-Hispanic White women (16.8 vs. 88.1 per 100,000). 7 Due to potential underreporting, the cancer incidence rates among Vietnamese women may be higher. 9 The disparities in cervical cancer rate may have been attributed to the differences in screening uptake.
Vietnamese Americans constitute one of the fastest growing immigrant populations in the United States, representing the fourth largest subgroup of Asian Americans in the U.S. (11% of the Asian American population, or 1.5 million individuals), a 39.6% increase from 2000. 10, 11 Compared with other Asian American subgroups and the general U.S. population, Vietnamese Americans are more likely to have limited English proficiency, high levels of poverty, lower rates of health insurance coverage, and lower levels of knowledge about general health and the American health care system. [12] [13] [14] The factors contributing to poor screening are complex, including lack of knowledge and misinformation about cervical cancer; psychosocial beliefs about cervical cancer and perceived barriers to screening; and structural barriers to health care access. 15, 16 Therefore, it should be a significant public health priority to test and implement innovative strategies to address these multilevel barriers to increase cervical screening and early detection for the underserved Vietnamese American women.
Reaching this population requires a community-based approach because of significant sociocultural and language barriers. Community-based participatory research (CBPR) is a process where communities are engaged to be participants in all phases of research. 17, 18 This includes working with representatives from community-based organizations and community members to create advisory groups that prioritizing health concerns, monitor steps to collect focus group and needs assessment data, review findings and assist disseminating study results to the community. Community-based organizations (CBOs) who work directly with the target population often become partners that facilitate the collection of needs assessment data and promote information about the study to potential research participants. Vietnamese community organizations (VCOs) represent an important resource to increase cancer screening among Vietnamese women. The multifaceted intervention reported on here included community health educator 19 (CHE)-led group education with culturally relevant visual aids, patient navigation, client-physician communication via videotape, referral to Pap-test sites, and six-month screening reminders.
We conducted one of the first largest randomized community-based intervention trials, aimed to increase cervical cancer screening and reduce multilevel barriers among medically underserved and low-income Vietnamese women. This randomized controlled trial (RCT) is a five-year study conducted at 30 Vietnamese CBOs in the Eastern region of the U.S. The intervention trial, guided by a conceptual framework derived from Health Belief Model (HBM) and Social Cognitive Theory (SCT), addresses both individual choices and health care system barriers through multifaceted innovative program elements. In this article, we will report primary outcome findings from our randomized controlled trial that evaluated the effectiveness of a multifaceted and culturally appropriate intervention in increasing cervical cancer screening among Vietnamese women.
Methods
Setting and community-based intervention. The Center for Asian Health (Center) has an enduring collaborative relationship with over 285 Asian American organizations represented by the Asian Community Health Coalition (ACHC). The VCOs included in this study as part of the Coalition serve important social functions, and they represent the ideal milieu for obtaining information on accessibility to needed health services. Their unique status in these communities underscores their importance as an ideal avenue for recruiting community-based participants for the study and intervention delivery.
About 42 Vietnamese community leaders were directly involved in the planning, development, and implementation of the project. Specifically, VCOs were invited to send at least one representative to be part of a planning and advisory group. At the initial meeting, VCO representatives discussed health issues for Vietnamese, specifically the need to address cancer screening for women. The group suggested that focus groups be conducted: 1) to identify barriers to cancer screening; 2) to review messages that may motivate Vietnamese women to obtain screening; and 3) to discuss how to revise a health intervention workshop effectively to include cultural images and themes that would be appealing to Vietnamese women. In the next meeting of the planning and advisory group, Center staff presented the intervention and the group suggested further modifications as well as recommendations for recruitment and retention.
The intervention was based on a conceptual framework guided by the Health Belief Model (HBM) and Social Cognitive Theory (SCT). 20, 21, 22 It addresses both individual choices and health care system barriers through multifaceted innovative program elements. Participants in the control group were given information for general health issues including a mention of a routine health exam such as an annual general health exam. Materials available from federal agencies and community-based organizations were translated into Vietnamese but the information covered general health and did not specifically mention a Pap test. All control group participants were offered the opportunity to receive the full intervention components upon the completion of control group protocols.
Intervention group participants met in small groups and went over information about the female body such as cervical cancer, risks of cervical cancer nationally and in the Vietnamese population, and procedures for Pap testing. Visual aids included pictures of Vietnamese women and doctors and were available in English and Vietnamese. The intervention group participants received group education by professionally-trained community health educators (CHEs); use of supplemental visual aids, and multimedia cervical cancer education materials in Vietnamese language; client-physician communi-cation via videotaping; patient navigation (e.g., language, appointment scheduling and transportation assistance); referral to Pap-test sites; and six-month screening reminders. At the time of the study, cervical cancer guidelines suggested annual exams (which were a focus of each intervention session).
Study design and randomization. We examined the outcomes of 1) Pap-test cervical cancer screening rate, 2) knowledge and beliefs (perceived risks and susceptibility, perceived benefits, and self-efficacy), and 3) perceived health care barriers to adherence to cervical cancer screening (this article only focused on the primary outcome of increase in cervical cancer screening (receipt of Pap test during the past 12 months).
This study is a two-arm group randomized trial with community organizations as the unit of randomization. A total of 36 VCOs were recruited and 30 VCOs consented and enrolled in the study. Vietnamese community organizations (N=30) were randomized to either intervention or control condition (Figure 1) . A random sample of eligible participants were selected from each VCO. Assessment data were collected at baseline, post-intervention, and 12-month. Validation of medical record for self-report screening was conducted at the point of 12th month post-randomization. The study was approved by Temple University Institutional Review Board approval.
Contacted Vietnamese VCOs
Eligible VCOs and MOUs Signed Study participants. The VCOs varied in size, with the number of female Vietnamese members in each of these 30 organizations ranging from 80 to 2,500 women. Vietnamese women (n=1,949) were recruited from participating Vietnamese community organizations (n=30 VCOs). Specifically, 1,003 Vietnamese women were recruited from 15 VCOs of intervention condition and 946 were recruited from 15 VCOs of control condition. Among all recruited Vietnamese women who were assessed for study eligibility, 1,518 met the inclusion criteria of self-identified Vietnamese identity; women age 21 to 70; had not been adherent to Pap test guidelines; and had not been diagnosed with cervical cancer. The average age of study participants was 52 years and ranged from 20 years to 70 years. Of the total 1,518 eligible women, 1,488 consented and completed the baseline survey, including 816 women for intervention group and 672 women for control group. The baseline assessment response rate is 98% (Figure 2 ).
Among the total participants (N=1,488) who completed the baseline assessment, 1,416 participants completed 12-month follow-up assessment were included in the data analysis for this article (intervention group n=758 and control group n = 658). 
Enrollment
About 72 participants were excluded from the data analysis for two major reasons: 1) missed the question of having had Pap test during the past 12 months (n=56), and 2) refused to complete the 12-month assessment due to schedule conflicts (n=14). The study response rate is 95% among participants who completed baseline, intervention and 12-month follow-up (Figure 2 ).
Measures and data collection. The primary outcome in this study was whether or not a participant completed a Pap test by self-reporting and review of medical record at 12-month follow up. The measures collected at baseline assessment include: (1) demographic characteristics and acculturation; (2) health care access; (3) health behavior and Pap test; (4) perceptions related to Health Belief Model constructs; (5) knowledge, attitudes, and beliefs of Vietnamese women about cervical cancer; and (6) human papillomavirus (HPV) related questions. Our research team investigators hypothesized that the factors mentioned above would affect cervical cancer screening behaviors by serving either as barriers or facilitators to health-seeking behavior change. This paper primarily examines the association of demographic and acculturation characteristics (measured using eight items as in Table 1 ), health care access barriers (six items, including having a regular doctor, having health insurance, having or able to get transportation to the health clinic for check-ups), and knowledge, attitudes and beliefs about cervical cancer screening (13 items, including I am scared to have a Pap test because I might learn that I have cancer) and HPV-specific knowledge (10 items, including link between HPV and cancer) with ever having had a Pap test. These measures were validated in a number of our previous studies. [23] [24] [25] [26] [27] The findings of HBM constructs and other variables' association with cervical cancer screening behaviors are reported separately. 28 For the post-intervention survey, we collected all measures of baseline survey except demographic characteristics and acculturation. For the 12-month follow-up assessment, bilingual interviewers contacted participants for telephone interviews. Outcome measures were assessed. In addition, women's self-reported adherence to cervical cancer screening was recorded. Specifically, women were asked whether they obtained a Paptest during the past 12 months. The assessment took about 10 minutes. A measure of intention to undergo cervical cancer screening was obtained at 12-month follow-up only for those participants who reported non-receipt of screening. This allowed us to have a better understanding of these participants' decision-making status.
For the review of medical record to validate self-report screening, study participants who reported their receipts of Pap test were asked to sign the medical release consent form to grant project staff permission to contact their health providers to validate their self-reported testing with written confirmation, as well as provide information about the date and location of their tests.
Process evaluation was conducted at different points post-intervention to document the study process and quality. Specifically, the process evaluation included a short survey assessing participant acceptability and satisfaction with the intervention, quality control, and treatment fidelity using a standardized observation form to ensure that all components of the intervention were delivered, assessment of intervention exposure (e.g., attendance), and tracking intervention costs in consideration of program transportability in the future.
For data collection procedures, prior to project implementation, community leaders and volunteers participated in training sessions focused on re-visitation of project aims and significance to Vietnamese women, recruitment strategies, and guidelines for administration of research instrument as well as data collection, accuracy and confidentiality. All measures in English were translated, back-translated, and pre-tested in Vietnamese to ensure the scientific and cultural appropriateness of the instrument for community Vietnamese participants. [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] 
Data analysis. The primary outcome of this study is the proportion of baseline Pap-test noncompliant women who had a Pap test during the 12 months after the end of intervention. Secondary outcomes are: ever had a Pap test at the baseline survey, plan to have a Pap test within 12 months following the assessments at the baseline, post-prevention, and 12-month follow up.
Chi-square tests were used to compare between intervention and control groups for the proportion of ever-had Pap test, and demographic factors that are known to be significantly associated with Pap test. 5, 24 To acknowledge the fact that the randomization was conducted at community site level in a matched pair design, the community site was used as the unit of analysis. The p-value for testing null hypothesis of no intervention effect (i.e., the limiting case, where intervention and control groups have the same proportion of women having a Pap test during the 12 months after the end of intervention) is calculated by permuting the sign of difference between two proportions for each pair. Permutation tests calculate the set of possible outcomes for randomly generated distributions. The value of the permutation test is that the distribution of the outcome does not need to be known as in most statistical tests that use standardized distributions (such as z-scores or Poisson distributions). Here the binomially distributed outcome (having a Pap test or not) is generated for all possible combinations of the sites. 29 The average difference over 15 pairs is calculated for each of the 215 = 32,768 permutations. The p-value is the proportion of the permutations that had the absolute value of the average difference equal to or larger than the observed average from the observed data. In addition, secondary outcomes were also examined by permutation tests using community as the unit of analysis for baseline compatibility between intervention group and control group in the proportion of women who ever had a Pap test and their plan for having a Pap test at the baseline survey. They were also examined in the proportion of women who planned for a Pap test at the end-of-intervention survey and at the end-of-12-month follow-up survey.
In order to adjust the impact of the significant demographic factors on the primary study outcomes, the GLIMMIX model in SAS 9.2 was used to build a logistic model in which the community center and matched pair were treated as random effects. 30 Intervention effect and six demographic variables identified at the baseline data analysis to be significantly associated with Pap testing were treated as independent effects. With this model, the covariate adjusted Pap test rates and odds ratio were estimated.
Though only 72 out of 1,488 (4.8%) randomized women did not report the primary outcome of Pap test receipt in the 12-month follow-up assessment, the same permuta-tion test was performed to compare the statistical significance between intervention and control groups in their dropout rates. All the statistical tests and summary data described above were computed using SAS 9.4, 31 except the permutation test, which was calculated in R.
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Results
The study flow of participants diagram (Figure 2 ) indicated the number of VCOs re cruited, assessed for eligibility, enrolled and randomized, as well as the number of Vietnamese women recruited, assessed for eligibility, consented, enrolled, assessed for the primary and secondary outcomes at the baseline, post-intervention and 12-month follow-ups. In addition, it presented the reasons for not being included in the data analysis.
The baseline demographic characteristics of intervention and control groups are shown in Table 1 . Nearly all participants of both intervention and control groups are age 40 and older. A majority of participants only received high school education or less (93%) and more than half of the study participants were employed (61%). Most did not speak English well or at all and were foreign-born immigrants. A majority of the participants were married (74%) and had lived in the U.S. between 10 and 20 years (93%).
With regard to the baseline comparability, there were no significant differences between the intervention and control groups in distributions for age ranges, employment status, English speaking ability, marriage status, or English reading ability. However, there were significant differences in education (p<.001), having been born in the U.S. (p<.001), and years living in U.S. (p<.05). Most importantly, the two arms did not have significant differences in the baseline outcome of ever having had a Pap test (Table 1) .
Intervention effect of Pap test rates at study completion is displayed in Table 2 . The average rate of Pap test within the 12-month follow-up period was 1.6% in the control group and 60.1% in the intervention group. The difference between two groups was 58.5% (95% CI: 44.7-72.3%) with a two-sided p-value = .00012. The covariate adjusted Pap test rate difference from a GLIMMIX model was 64%, similar to the unadjusted raw rate difference. The covariate adjusted odd ratio is 191 (95% CI: 171-212), p-value < .0001.
There were no significant differences between the two arms in baseline Pap test rate (i.e., ever having had a Pap test) (p-value=.87) or plan to have a Pap test (p-value=.53). There were significant differences between the two arms in planning to have a Pap test within 12 months at the post-intervention assessment (p=.0017) and at the 12-month follow-up (p=.001), with significantly more women in intervention group planning to take a Pap test (Table 3 ).
The dropout rates between the intervention and control groups were not significantly different (8% in intervention versus 2% in control, p=.07). health care facilities were then contacted for verifying this information. We were able to request and verify 92.10% (n=420) of 456 Vietnamese women who reported obtaining a Pap test. Three hundred and ninety-five (94.0%) of these 420 women's medical records matched the accuracy of self-report screening. Among all women (n=456) with self-reported Pap testing, 395 (86.6%) were verified by medical records. P_perm is the p value based on permutation test. c the covariate adjusted test rate was estimated from mixed effect logistic regression using SAS GLIM-MIX adjusted for demographic covariates (age, education, marriage status, employment status, country of birth, and English speaking ability).
Discussion
Cervical cancer is one of the most preventable cancers among women in the U.S.; it is also highly responsive to treatment if detected early. The occurrence of deaths from cervical cancer has declined significantly over the last 20 to 30 years. [33] [34] [35] Significant disparities in incidence and mortality remain, between ethnic minority women and White women, 36 particularly Vietnamese women, who present with cervical cancer much later and have the highest cervical cancer mortality rates of all ethnic groups. 37 In this randomized controlled trial, we tested the efficacy of a multifaceted communitybased participatory intervention with CHE-led group education, patient navigation, bilingual CBOs and physician engagement to increase cervical cancer screening (Pap test) and reduce health access barriers for underserved, high-risk, and hard-to-reach Vietnamese women recruited from 30 Vietnamese community-based organizations in the eastern region of the United States.
The study results indicate a large intervention effect significantly increasing Pap test screening in Vietnamese women in the intervention group in comparison with the control group, who were non-adherent to cervical cancer screening guidelines. The self-reported Pap test screening rate is in high agreement with that of validated medical records. The intervention effect achieved high statistical significance (p<.0001). This study showed larger intervention effect than other cervical cancer randomized controlled trial studies. 38, 39 One of the major factors contributing to the high quality and accuracy of the medical record matching the self-reported screening rate is patient navigation: a majority (85.2%) of the women who self-reported screening had received our patient navigation assistance for navigating them through the health care system to obtain the Pap test. Another factor that contributed to a high agreement between self-report and validation of medical record may be the consistent and intensive training about definition and procedures of Pap test to health educators and research data collection staff.
Although patient navigation has been recognized as an instrumental component in facilitating access to appropriate health care and treatment, few programs have been well developed and tested for this population, particularly in the prevention setting. This is so despite the fact that obtaining preventive care can be a formidable challenge for Vietnamese women who face not only psychosocial, but also access and language barriers. Therefore, adapting the navigator concept for cancer prevention is an extremely important element to be incorporated into future programs for the Vietnamese American community.
Even though our multifaceted intervention is highly effective and we observed a significant increase in the receipt of Pap test (60.1%) in the intervention group of Vietnamese participants, there still remains a gap between 60.1% and 93% cervical cancer screening of Healthy People 2020. In future studies, we can explore various strategies to improve the screening rate of the over 30% non-adherent Vietnamese women.
This study's findings demonstrated that using a community-based participatory research (CBPR) approach is more likely to increase the intervention effect on the receipt of Pap tests and the sustainability of an intervention research program. It is imperative that community partners participate in all phases of the research project so that the academic-community research team can work together to respond more effectively to the needs of targeted communities and adopt community input into the program. Although our intervention was successful, we did encounter a number of expected and unexpected challenges and learned some critical lessons during the process; some of these might be unique to this community. For example, some of the important challenges we faced during the implementation included financial constraints and access barriers encountered by underinsured and uninsured program participants. We were able to overcome the challenges through our collective efforts and innovative strategies. It is also clear that trust, mutual respect, and commitments are foundational elements for us to engage the community partners in this project. Balancing research goals while meeting community needs can be challenging. 40 Assessing the effectiveness of interventions often requires a rigorous scientific design and concrete data collection procedures. For example, our academic-community partners co-designed an HBV intervention program and found ways to both adhere to evidence-based research rigor and to incorporate community needs, such as offering the intervention to the control group after the follow-up, data collection period was completed. 17 , 41 The present study has limitations. Despite the fact that a majority of Vietnamese Americans are not born in the U.S., this study's participants are predominately foreignborn immigrants who have little education and low incomes, and who have limited English proficiency. The intervention effect of receiving Pap tests may not be as strong among second generation, U.S.-born Vietnamese women. In addition, the results of the study may not be generalizable to the Vietnamese women nor other Asian American women outside the community setting of the U.S. Eastern region. Adaptations will be needed for disseminating the intervention to similar populations in other settings and geographic locations. Using the organization as the unit of analysis may provide slightly different results compared with individual results. However, this analytic strategy both controls for differences across sites and provides researchers with site-specific information. Researchers who implement programs at the organizational level using different sites may benefit from knowing the range outcomes for organizations. The fidelity of the intervention was assessed as part of the process evaluation which should minimize differences between implementation at each CBO. However, given the variation among sites, some differences in implementation may have accounted for the differences in Pap testing rates.
Despite the aforementioned limitations, there are several unique strengths and an overall significance to this study. For example, this study represents one of the first very few large-scale community-based randomized controlled trials that focused on the effectiveness of a culturally appropriate community-based intervention to increase cervical cancer screening and reduce health care access barriers among this high-risk population. This study addressed the health disparities suffered by high-risk medically underserved Vietnamese women, who experience the highest incidence rates of invasive cervical cancer in the U.S. and low Pap test screening rates. The study built on a strong partnership between the Vietnamese community leaders of 30 Vietnamese CBOs in the U.S. Eastern region and a multidisciplinary research team, using CBPR approach to engage community partners in project planning, recruitment, delivery and evaluation. Furthermore, the patient navigation assistance in translation, appointment scheduling for Pap test and transportation helped address the critical barriers facing the target women. In addition to the rigor of RCT, the use of both self-report and medical record data to validate the primary outcome of Pap test receipt is a strength of this study given the self-report bias in screening is well documented in previous studies. 39, [42] [43] [44] [45] [46] [47] Last but not the least, the application of the combined HBM and SCT models that emphasize both individual and environmental system elements to guide intervention and measures may have led to a larger intervention effect than we would otherwise have seen. Based on the theoretical framework, we were able to examine the predictors of obtaining a Pap test over the course of the intervention (over the past 12 months after the randomization), the impact of the intervention on knowledge, barriers, perceived risks and self-efficacy, as well as mediating factors that are associated with the primary outcome, which is published in a separate article.
Overall, the long-term potential benefit of this study may lead to improving accessibility and quality of health care-specifically cervical cancer screening-for Vietnamese women. The study allowed us to identify health system access barriers and demonstrated the evidence-based culturally appropriate strategies for adherence to cancer screening behaviors in this high-risk population.
